Three new olean-12-ene derivatives (1-3), together with known urs-12-ene-3b, 28-diol (4) were isolated from the stem root of Cylicodiscus gabunensis. The structures of the new compounds were established by chemical and spectroscopic means as b-amyrin- n-nonyl ether (1), 22a-hydroxyolean-12-en-3b-yl-b-D-galactopyranoside (2), and 24-hydroxyolean-12-en-3b-yl-b-D-glucopyranoside (3) .
In the traditional medicine its stem bark is used for various therapeutic purposes. 4, 5) Preliminary bioassays on the crude EtOAc extract from the stem bark of C. gabunensis have shown antidiarrheal and antimicrobial activities. 6) These results may be explained by the presence of triterpenoids, a class of phytochemical compounds known for their broad spectrum of biological properties. [7] [8] [9] [10] Recently, we reported that the stem bark of C. gabunensis contained coumestan and triterpenoid glycosides. 6, 11) As part of our continuing chemical investigation of C. gabunensis aimed at the potentially active constituents, phytochemical screening was performed on the stem root, resulting in the isolation of three new triterpenoid derivatives (1) (2) (3) , and known urs-12-ene-3b, 28-diol (4) . This paper describes the isolation and structural elucidation of these new compounds.
Results and Discussion
The crude methanolic extract of the stem root of C. gabunensis was successively extracted with hexane, and EtOAc to give 15.8 g and 122 g of extract, respectively. A portion of the EtOAc extract was subjected to column chromatography (CC) as described in the Experimental to afford compounds 1, 2, 3, and 4.
Compound 1 was isolated as white powder and gave a positive Lieberman-Burchard test for triterpenoids. Combined with broad-band-decoupled 13 C-NMR and distortionless enhancement by polarization transfer (DEPT) analysis, its molecular formula was determined as C 39 suggesting that 1 is a n-nonyl ether derivative of the latter compound. Location of the O-n-nonyl group was confirmed by the HMBC spectrum showing correlation between H-1Ј (d H 3.60) of the O-n-nonyl group and C-3 (d C 78.4) of the bamyrin moiety. Consequently, the structure of 1 was determined as b-amyrin-n-nonyl ether (1) (see Fig. 1 spectra, with reported data suggested that the aglycone moiety was olean-12-ene-3b, 22-diol (a-sophoradiol). 13) Compound 2 was subjected to acid hydrolysis with 15% HCl/MeOH, to yield an aglycone, identified as a-sophoradiol by comparison of its physical and spectral data with those published, 13) along with a sugar component, identified by direct HPLC analysis. The sugar was confirmed as Dgalactose by comparison of its retention time and optical rotation with those of an authentic sample.
Meanwhile, the configuration of the D-galactopyranosyl unit was deduced to be b from the coupling constant value observed for the H-1Ј of Gal (Jϭ7.8 Hz). HMBC correlations from H-1Ј (d H 4.80) of galactose unit to C-3 (d C 81.4) of the aglycone confirmed the attachment of the D-galactopyranosyl group to C-3. On the basis of the above data, the structure of compound 2 was elucidated to be 22a-hydroxyolean-12-en-3b-yl-b-D-galactopyranoside (2) (see Fig. 1 ).
Compound 3 was obtained as colourless needles. Its molecular formula was deduced as C 36 H 60 O 7 by HR-FAB-MS [m/zϭ604.4338 (M C-NMR assignments of 3, which were established under the same conditions as in the case of 1 and 2, with reported data suggested that aglycone moiety and carbohydrate unit were olean-12-ene-3b, 24-diol 14) and D-glucose, 15, 16) respectively. Acid hydrolysis followed by spectroscopic analysis of the aglycone and direct HPLC analysis of the sugar component, confirmed this suggestion. Furthermore, the configuration of the D-glucopyranosyl moiety was regarded to be b by the J value of its anomeric proton signal at d 5.32 (d, Jϭ7.9 Hz). The site of glycosylation was suggested by a downfield shift observed for C-3 (d C 81.9 in 3, this signal appeared at 80.7 ppm in olean-12-ene-3b, 24-diol), and confirmed by HMBC experiments showing correlations between H-1 (d H 5.32) of glucose unit and C-3 (d C 81.9) of the aglycone. Consequently, the structure of 3 was determined as 24-hydroxyolean-12-en-3b-yl-b-D-glucopyranoside (3) (see Fig. 1 ). The known compound urs-12-ene-3b, 28-diol (4) was isolated as white powder and identified by comparison with the reported data.
12)

Experimental
General Procedures Melting points were determined on X-4 digital micro-melting point apparatus and were uncorrected. Optical rotations were measured with a Perkin-Elmer 341 digital polarimeter. IR spectra were recorded with KBr pellets on a Perkin-Elmer 577 spectrometer. HPLC was performed by using a system comprised of a CCPM pump, a CCP PX-8010 controller, an RI-8010 detector and a Shodex OR-2 detector, and a Rheodyne injection port with a 20 ml sample loop. The EI-MS was recorded on a JEOLMSRoute massspectrometer. The FAB-MS was obtained with a Kratos MS 25 instrument with a DS-55 data system, and collision gas Xe (ion gun conditions 6 kV and 10 mA). The NMR spectra were recorded with a Bruker AMX-500 (500 MHz for 1 H-NMR and 125 MHz for 13 C-NMR). Samples were run in DMSO-d 6 or CDCl 3 . Chemical shifts were given in (ppm) with tetramethylsilane as an internal standard, and coupling constants (J) were reported in Hertz (Hz). CC was performed using a silica-gel (Kieselgel 60, 70-230 mesh, 230-400 mesh, Merck, Germany), Sephadex LH-20 (Pharmacia), and TLC using a pre-coated silica-gel 60 F254 (0.25 mm, Merck, Germany).
Plant Material The stem root of Cylicodiscus gabunensis HARMS was collected in May 2002 on Mount Eloudem, Yaounde-Cameroon. The plant was identified at the National Herbarium, Yaounde, where a voucher specimen is deposited (No. 21574/SRF/CAM).
Extraction and Isolation The air-dried, powdered stem root of C. gabunensis (4.8 kg) was immersed in MeOH (25 l) and kept for 72 h. The MeOH extract was filtered and concentrated to dryness under reduced pressure. The crude extract (225 g) was successively extracted with n-hexane, (5ϫ500 ml) and EtOAc (5ϫ500 ml) to give 15.8 g and 122 g of extract, respectively and 67.5 g of residue. A 90 g portion of the EtOAc extract was subjected to CC on silica gel (400 g) using a gradient solvent system of hexane, hexane-EtOAc, EtOAc, EtOAc-MeOH and MeOH in increasing polarity. A total of 200 fractions of 250 ml each were collected and combined on the basis of TLC analysis leading to six main series I-VI. Series III (9. Acid Hydrolysis and Identification of Sugars Compounds 2 and 3 (6 mg each) were separately refluxed with 15% HCl/MeOH (6 ml) at 80°C for 4 h. After cooling, each reaction mixture was concentrated and the residue partitioned with CH 2 Cl 2 /H 2 O. The organic layer was concentrated to dryness to yield 2.9 mg of white material from 2 (M2) and 2.4 mg of white material from 3 (M3). After purification by preparative-TLC, M2 and M3 yielded respectively white powder identified as a-sophoradiol and colourless needles identified as olean-12-ene-3b, 24-diol, by comparison of its physical and spectroscopic data with those published. 13, 14) The aqueous layer was evaporated and the residue was analysed by HPLC under the following conditions: column, Aminex HPX-87H (7.8 mm i.d.ϫ300 mm); solvent, 5 mM H 2 SO 4 ; flow rate, 0.6 ml/min; detection, refractive index and optical rotation. 
